Purpose of Review The purposes of this review are as follows: firstly, to summarize current research on gender differences in mentholated cigarette use and related outcomes and, secondarily, to summarize literature on gender differences in mentholated cigarette use and related outcomes among Black smokers. Recent Findings Women smokers are more likely to use menthol cigarettes than men. Other than prevalence, there is a paucity of research on gender differences in menthol-related outcomes (e.g., cessation, disease). Among both women and men, menthol preference is stable during adolescence and young adulthood. A substantial portion of both women and men who smoke menthol report an expectation of quitting should menthol be banned. We did not identify any studies of gender differences in mentholated cigarette use among Black smokers. Summary Despite public health relevance, there is little current research on gender differences in mentholated cigarette use, other than studies of prevalence, and very little research on gender differences among Black smokers, including prevalence.
Introduction
Tobacco use remains the leading cause of preventable death in the USA, resulting in over 480,000 premature deaths and $289 billion in healthcare expenditures each year [1] . Based on 2012-2014 estimates, approximately 39% of cigarette smokers use mentholated cigarettes, an increase from a reported 35% in 2008-2010 [2•] .
Previous evidence suggests women smokers are more likely to use menthol cigarettes than men who smoke. Using a nationally representative sample of adults in the USA from 2008 to 2010, Giovino et al. estimated that approximately 40% of women smoke mentholated cigarettes compared to 31% of men [3] . Coinciding with this greater prevalence of use is evidence found in tobacco industry documents indicating that advertising of mentholated cigarettes directly targets women [4] .
Menthol use is also extraordinarily high among Black smokers in the USA. Recent evidence suggests 89% of nonHispanic Black cigarette smokers used mentholated cigarettes, compared to 26% of White smokers [3] . Multiple reviews have summarized literature on racial/ethnic differences in outcomes related to mentholated cigarette use (e.g., cessation, health outcomes, correlates), focusing on Black smokers [5•, 6•] . This recognition has fueled ongoing dialog of whether the US Food and Drug Administration (FDA) should ban menthol flavoring from tobacco products [5•, 7] .
Despite greater prevalence of menthol use among women than men in the USA, comparatively less attention has been given to the issue of gender differences in menthol-related smoking outcomes or the biological or social correlates of the use of menthol. For example, the FDA's summary report on the public health consequences of mentholated tobacco products places comparatively little emphasis on the issue of gender and menthol cigarette use while focusing primarily on race and ethnicity in relation to menthol use [6•] . This difference is perhaps due to less general concern over gender-based disparities in tobacco-related outcomes among the tobacco control community [8, 9] as well as the comparatively smaller difference in menthol use prevalence among women versus men than is seen between Black and White smokers in the USA. Yet, the approximately ten percentage point difference in prevalence of menthol cigarette use among women compared to men in the USA, for example, is not marginal in terms of public health relevance. Furthermore, despite the evidence of greater prevalence of menthol use both among women and among Black smokers, and previous evidence that menthol use is particularly common among Black women [10] , previous reviews have paid little attention to gender differences in menthol-related smoking outcomes and correlates among Black smokers.
The purpose of this systematic review was to examine recent literature on menthol cigarette use (2011 through April 2017) in the USA in order to summarize current research on gender differences in mentholated cigarette use, available biological and social correlates, and related outcomes among the general population of smokers and among Black smokers specifically. We categorized this literature into one or more of the following: (1) prevalence of menthol cigarette use; (2) initiation of menthol cigarette use; (3) cessation of menthol cigarette use; and (4) biological and social correlates of menthol cigarette use.
Methods Search Procedures, Inclusion Criteria, and Data Extraction
We searched MEDLINE in April 2017 using the following search terms: Menthol AND (cigarette* OR smok*) AND ((women or female) OR (black OR African American)), and limited our search to articles published from 2011 to 2017. Abstracts and then full manuscripts were examined for inclusion. Study inclusion criteria consisted of (1) data on one of the following: menthol use prevalence, initiation, cessation, correlates of menthol use, or health outcomes associated with menthol use; (2) studies that reported on one of the above outcomes by gender among smokers overall or among Black smokers specifically; and (3) studies conducted in the USA. We used Qualtrics to systematically extract data on country, study inclusion criteria, sample characteristics, study design, relevant measures, and results.
Results

Search Results
Our search returned 139 results, of which 11 were duplicates. Of the remaining 128 publications, 57 were identified for full article review. Of these 57, 16 were included in our review. These 16 articles are summarized in Table 1 . Regarding results by gender, we identified nine publications reporting on the prevalence of menthol use [3, [11] [12] [13] [14] [15] [16] [17] [18] , one publication on initiation [17] , three publications on cessation [19] [20] [21] , one publication on biological correlates and one on social correlates [14, 22] , and one study of health outcomes [23] . We did not identify any publications on gender differences in menthol cigarette use, biological or social correlates of use, or related outcomes among Black smokers.
Prevalence
Studies of both youth and adults consistently report greater prevalence of menthol use among current smokers for women/girls compared to men/boys. Prevalence estimates among men ranged from 8.2 to 30.5%, while estimates among women ranged from 22.7 to 69.5%, depending on study sample and year of publication. The highest prevalence among women was found in a study of Minnesota Quitline callers from 2009 to 2011 [13] . We did not identify any estimates published since 2011 of gender differences in the prevalence of menthol use among Black smokers.
Initiation
Villanti and colleagues examined initiation of menthol use in the context of whether male or female youth and young adults in the USA were more or less likely to switch from nonmenthol to menthol cigarettes [17] . Using data from the National Youth Smoking Cessation Survey (ages [16] [17] [18] [19] [20] [21] [22] [23] [24] , the researchers found no difference in the likelihood of switching from non-menthol to menthol cigarettes between women (6.6%) and men (7.2%). Findings suggest that menthol use prevalence may be established early in smoking trajectories with minimal switching of preference for either women or men, although it is difficult to draw conclusions from one investigation. We found no studies of gender differences in smoking initiation among Black smokers.
Cessation
None of the identified studies directly assessed gender differences in the association between menthol use and cigarette smoking cessation. Two investigations reported on menthol smokers' perceptions of whether they would quit smoking should menthol be banned in the USA, i.e., if they were no longer able to smoke menthol cigarettes [19, 20] . Neither study found a difference between women and men in their reported likelihood of quitting smoking, should menthol flavoring be banned, after adjusting for covariates such as sociodemographic characteristics, current motivation to quit smoking, and nicotine dependence. Pearson and colleagues [20] found a difference prior to adjusting for these covariates, with 44% of women and 33% of men who smoked menthol cigarettes reporting they would quit smoking if menthol cigarettes were banned. One additional study used clinical trial data to examine differences between White and Black pregnant women in the association between menthol smoking and likelihood of quitting [21] . The study found that women who smoked menthol were substantially less likely to successfully quit among White [odds ratio (OR) = 0.19) smokers. The OR for Black women was similar in size (OR = 0.33) but was not statistically significant, suggesting the study was underpowered for the analyses. These investigations provide little evidence on differences in the association between menthol smoking and quitting by gender. We found no studies of gender differences in smoking cessation among Black smokers.
Biological and Social Correlates
Oncken and colleagues conducted a secondary analysis of clinical trial data reported on a study of gene variants and the likelihood of menthol use among Hispanic and nonHispanic women [22] . The investigation focused on the TAS2R38 taste-receptor gene, haplotypes of which are associated with variation in taste sensitivity to bitterness. Regardless of Hispanic ethnicity, the researchers found a dose-response relationship between the number of TAS2R38 haplotypes and the likelihood of smoking mentholated cigarettes. One investigation of a nationally representative sample from the USA (National Adult Tobacco Survey 2009-2010) found a greater prevalence of menthol use among LGBT women compared to heterosexual women, while there was no such difference found among men [14] .
These very limited findings suggest that among women, there may be variation in these specific factors related to menthol smoking and there is a need to understand biological and social correlates of menthol cigarette use among women. We found no studies of gender differences in correlates of menthol cigarette use among Black smokers.
Health Outcomes
One investigation of adults aged 40-79 used cohort data from southern states in the USA (Southern Community Cohort Study, 2002-2009) to examine gender differences in association between menthol use and the incidence of lung cancer in the cohort [23] . Among women, menthol smoking compared Note: Regarding study design, CS = cross-sectional; P = prospective; Q = qualitative; CC = case-control; OR = odds ratio; AOR = adjusted odds ratio; 95% CI = 95% confidence interval to non-menthol smoking was associated with lower likelihood of lung cancer incidence (OR = 0.43). Among men, the association was non-significant (OR = 0.77), although the gender difference did not reach statistical significance. This finding suggests that among women menthol use or patterns of use may be less dangerous in its association with lung cancer, more-so than among men, although it is difficult to draw conclusions from one investigation. We found no studies of gender differences in menthol-related health outcomes among Black smokers.
Discussion
Current research consistently shows that in the USA, women smokers are more likely than men to use mentholated cigarettes. This difference in prevalence is well established; however, there is a paucity of recent research on gender differences in the initiation of menthol use, biological and social correlates of menthol use, menthol cigarette cessation, or related health outcomes. Extant studies have suggested that menthol use preference is established early on, with little switching for either women or men, with estimates of switching among youth around 6% [17] . Although not included in this review, Kasza and colleagues reported a similar finding with perhaps even lower switching among adults in the USA [16] . Should menthol flavoring be banned in the USA, it is likely that a sizable portion of both women and men would quit smoking as a result [19, 20] . However, it is unclear if this finding would apply equally across racial/ethnic subgroups. Among women, genetic predisposition to smoking is likely, in part, based on taste preference and sensitivity to bitter flavor, suggesting that prevalence of menthol use is in part biologically driven [22] although gender differences in this prevalence were not documented in recent literature. There may also be social factors that increase the likelihood of menthol smoking, such as identifying as LGBT [14] .
Our review did not identify any recent studies of gender differences in the prevalence of menthol use, biological or social correlates, or related outcomes among Black smokers. Given the very little current empirical research on this topic, the aspiring researcher has a number of potentially relevant research questions from which to choose. One potential area of importance is on the study of gender, race/ethnicity, nicotine metabolism, and mentholated cigarette use. Research has documented that smoking mentholated cigarettes inhibits nicotine metabolism [24] and there are well-established gender [25] and racial/ethnic [26] differences in nicotine metabolism. For example, among Black smokers, greater CYP2A6 activity (i.e., nicotine metabolism) is related to greater cigarette consumption [27] .
From sociological and psychological perspectives, a number of topics are relevant including sexual preference-, racial/ ethnic-, and gender-based discrimination [28, 29] as well as stress [30] and trauma [31] . There are several useful frameworks for conducting research on gender differences in menthol use among the general population of smokers as well as specifically Black smokers, particularly when framing the issue in the context of health disparities. Herbert and colleagues provide a conceptual framework for distinguishing "differences" from "disparities," as well as suggestions for methodological approaches when conducting disparity-focused research [32] . Leventhal and colleagues proposed a sociopharmacological model for tobacco addiction, which places emphasis on the interaction between physiology-level pharmacological processes and the contexts that shape the relationship between pharmacology and behavior [33] . Adler and Stewart's health behavior theory-based heuristic model provides epistemological guidance on disparities as well as pathways linking socioeconomic status, gender and race, environmental resources and constraints, and psychological influences [34] . Such factors are then related to access to healthcare, environmental exposures, health behaviors, and physiological responses that in term determine health outcomes. Intersectionality has been a fruitful framework for generating knowledge in the field of health disparities research and praxis [35] , despite challenges in clearly defining the concept. Definitions of intersectionality are varied, but generally take a disparity group-member's perspective as an individual with multiple intersecting identities that are influenced by and subject the individual to systems of privilege and oppression. Consequently, and despite epistemological challenges, intersectionality may be particularly useful in the study of menthol use among Black women. Reports included in this review were quantitative investigations; however, qualitative research has potential to uncover highly important information regarding menthol use. For example, in the UK, Moodie and colleagues conducted focus groups and uncovered misperceptions of menthol use including the belief that menthol cigarettes are cleaner, fresher, and safer than standard nonmenthol cigarettes [36] . Similar conclusions were drawn from previous qualitative research specifically conducted among Black smokers in the USA [37] .
Conclusions
The primary conclusion that can be drawn from this systematic review is that despite a wealth of evidence that women are more likely to smoke menthol cigarettes than men, there is very little current research on gender differences on correlates of menthol use or related outcomes. Gender differences in menthol use among Black smokers are a highly relevant but understudied topic of research-our review did not identify a single investigation published between 2011 and April 2017. As noted by Anderson and colleagues [4] , the irony inherent in the lack of attention to these topics among researchers is that in the USA, the tobacco industry clearly understands the relevance of focusing on gender as well as Black smokers in their advertising; yet the tobacco control community has paid relatively little attention to gender differences in menthol cigarette use beyond its prevalence, or among Black smokers. Research in this area holds promise for informing public health intervention that addresses racial/ethnic and genderrelated disparities in cigarette smoking and related outcomes.
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